western Europe) and YRI (YRI = Yoruba in Ibadan, Nigeria) HapMap populations provide context for the patterns of variation observed among these populations (S2) .
Estimates of relatedness
We collected samples at a small town health center where groups of semi-nomadic clans visit. Prior to genotyping, we excluded first-degree relatives who visited the clinic. It is possible that related individuals were examined at different times throughout the collection process; therefore, relatedness could only be determined after genotype analysis. We used pair-wise genetic distances and the proportion of shared genomic segments to determine relatedness between subjects (S1, S3). When pairs of individuals exhibited genetic distances less than 4.95 x
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-2 or had genome-wide identity-by-descent of greater than 400cM (minimum segment size 2.5cM), one member of the pair was excluded from the analyses. Based on these criteria, a total of 31 unrelated individuals were included in the analyses.
A priori functional candidate list
We generated a list of genes likely related to high-altitude adaptation based on categories provided in table S1. We coupled genes associated with Gene Ontology (GO) categories (S4) that may be involved in the observed high-altitude Tibetan phenotypes (481 genes), with genes listed in the "Hypoxia response via HIF activation" defined by Panther Pathways (33 genes) (S5) . Potential candidate genes identified in the mitochondrial genome and on the X chromosome were not considered for this study.
Although the intersection of functional and selection candidate lists is enriched for hypoxia-related signals of selection, the ten genes we identified probably do not account for all high-altitude adaptive traits in this population. For example, the genomic region containing HIF1AN, an inhibitor of HIF in normoxic conditions, was significant in both the XP-EHH and iHS tests, although it was not included in our a priori list of functional candidates ( Fig. 2 ; tables S2, S11, and S12). Other genes in our functional candidate list are found within regions identified in the top 2% of the selection scans, such as the human ß-globin gene cluster (table S2, S11, and S12). These post hoc findings reflect the conservative approach used to define our list of genes for high-altitude adaptation in Tibetans.
Admixture analysis
A model-based algorithm implemented in ADMIXTURE (S6) was used to determine the genetic ancestries of each individual in a given number of populations without using information about population designation. To eliminate the effects of SNPs that are in linkage disequilibrium (LD), we first filtered out SNPs that had r 2 > 0.2 within 100kb using PLINK (S7) , as recommended by the authors of ADMIXTURE. The pruned data set contains 142,888 SNPs.
While the demographic history of the Tibetan Plateau is unclear (i.e., whether modern
Tibetans descended from populations who occupied this region during the mid-Holocene, the Late Pleistocene, or if they are an admixed population (S8) , this analysis indicates a distinct relationship between Tibetans and East Asian (CHB-JPT) populations. We see no strong evidence of admixture in our samples ( fig. S2 ), although signals of selection should be detectable even if Tibetans were admixed or descended from populations who occupied this region prior to or during the mid-Holocene.
Selection analyses
We used the Beagle software package to estimate phase in the 31 unrelated Tibetan individuals (S9) and calculated all selection statistics from the phased data. To calculate iHH for each allele at each site, we integrated the expected EHH in both directions from the core SNP until expected EHH was less than or equal to 0.10 (S10, S11). To calculate iHS, we calculated the log of the ratio of iHH scores at each site for the derived and ancestral alleles, standardizing within each population by the derived allele frequency. We computed iHS scores in this manner for all SNPs on the Affymetrix 6.0 microarray with at least 10 copies of the derived allele and the ancestral allele in a given population. For the iHS selection scan, our test statistic for each 200kb genomic region was the fraction of SNPs in each region where |iHS|>2.0, excluding regions with fewer than 5 SNPs (S10, S11). We calculated XP-EHH at each site using the default settings of the XP-EHH software (S12 from Mongolia (n = 25 ), India (n = 25), Nepal (n = 25), China and Japan (CHB-JPT: n = 90), Kyrgyzstan (n = 25), and Thailand (n = 25) (unpublished data for samples provided by Scott
Woodward and the Sorenson Molecular Genealogy Foundation, Salt Lake City, Utah, USA). The goal of this exclusion step was to enrich for signals of local adaptation in the Tibetan population by filtering out signals of selection present in other Asian populations. Our exclusion criteria only included significant iHS results because the comparison population (CHB-JPT) in the XP-EHH test directly controls for genomic variation in a neighboring population. Tables S11 and   S12 contain all 200kb genomic regions identified in the top 2% of each selection scan.
Analyses for localization of selection signal
Although the composite of multiple tests (CMS) statistic is not applicable for localization of our selection signals (due to a lack of detailed information about Tibetan demographic history), we have conducted analyses for the three additional statistics reported by Grossman et 
Genotype-phenotype association
For the five iHS selection candidates that intersect our functional candidate list ( Fig. 1 ; Table 2 ), we identified the putatively advantageous haplotypes as those carrying the SNP alleles responsible for the most extreme iHS scores within the corresponding 200 kb genomic region.
Ideally, we would test for a direct correlation between the advantageous genetic variants and Hb concentration. However, our selection scan results provide only indirect inferences about SNPs that are linked to the putatively advantageous variant. Because the sign of an iHS score indicates an excess of homozygosity around the ancestral (+) or derived (-) allele, the allele designated by an extreme iHS score is frequently linked closely to the advantageous allele during a selective sweep (table S6) . Therefore, we selected the three alleles exhibiting the most extreme iHS scores within each 200kb genomic region to construct haplotypes that partially tag the putatively advantageous variants. We are able to test for an association between the putatively advantageous haplotypes at these loci and a phenotype. Stepwise linear regression (MATLAB R2009b) was used to detect significant relationships between these genotypes and hemoglobin concentration in 30 Tibetan individuals (after excluding one tobacco smoker) ( Fig. 3 correlated with a high-oxygen saturation allele (S15), we also tested for a relationship between oxygen saturation and haplotype variation. Although the HMOX2 haplotype shows a positive relationship with oxygen saturation, the relationship is only marginally significant (p = 0.07) (see table S10 ).
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